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the flask and flask valve, and fill with water
to the stopcock. Measure the volume of
water to ±10 ml. Record this volume on the
flask.

8.1.2 Pipette 25 ml of absorbing solution
into a sample flask, retaining a sufficient
quantity for use in preparing the calibration
standards. Insert the flask valve stopper into
the flask with the valve in the ‘‘purge’’ posi-
tion. Assemble the sampling train as shown
in Figure 7–1, and place the probe at the
sampling point. Make sure that all fittings
are tight and leak-free, and that all ground
glass joints have been greased properly with
a high-vacuum, high temperature
chlorofluorocarbon-based stopcock grease.
Turn the flask valve and the pump valve to
their ‘‘evacuate’’ positions. Evacuate the
flask to 75 mm (3 in.) Hg absolute pressure,
or less. Evacuation to a pressure approach-
ing the vapor pressure of water at the exist-
ing temperature is desirable. Turn the pump
valve to its ‘‘vent’’ position, and turn off the
pump. Check for leakage by observing the
manometer for any pressure fluctuation.
(Any variation greater than 10 mm (0.4 in.)
Hg over a period of 1 minute is not accept-
able, and the flask is not to be used until the
leakage problem is corrected. Pressure in the
flask is not to exceed 75 mm (3 in.) Hg abso-
lute at the time sampling is commenced.)
Record the volume of the flask and valve
(Vf), the flask temperature (Ti), and the baro-
metric pressure. Turn the flask valve coun-
terclockwise to its ‘‘purge’’ position, and do
the same with the pump valve. Purge the
probe and the vacuum tube using the squeeze
bulb. If condensation occurs in the probe and
the flask valve area, heat the probe, and
purge until the condensation disappears.
Next, turn the pump valve to its ‘‘vent’’ posi-
tion. Turn the flask valve clockwise to its
‘‘evacuate’’ position, and record the dif-
ference in the mercury levels in the manom-
eter. The absolute internal pressure in the
flask (Pi) is equal to the barometric pressure
less the manometer reading. Immediately
turn the flask valve to the ‘‘sample’’ posi-
tion, and permit the gas to enter the flask
until pressures in the flask and sample line
(i.e., duct, stack) are equal. This will usually
require about 15 seconds; a longer period in-

dicates a plug in the probe, which must be
corrected before sampling is continued. After
collecting the sample, turn the flask valve to
its ‘‘purge’’ position, and disconnect the
flask from the sampling train.

8.1.3 Shake the flask for at least 5 min-
utes.

8.1.4 If the gas being sampled contains in-
sufficient oxygen for the conversion of NO to
NO2 (e.g., an applicable subpart of the stand-
ards may require taking a sample of a cali-
bration gas mixture of NO in N2), then intro-
duce oxygen into the flask to permit this
conversion. Oxygen may be introduced into
the flask by one of three methods: (1) Before
evacuating the sampling flask, flush with
pure cylinder oxygen, then evacuate flask to
75 mm (3 in.) Hg absolute pressure or less; or
(2) inject oxygen into the flask after sam-
pling; or (3) terminate sampling with a min-
imum of 50 mm (2 in.) Hg vacuum remaining
in the flask, record this final pressure, and
then vent the flask to the atmosphere until
the flask pressure is almost equal to atmos-
pheric pressure.

8.2 Sample Recovery. Let the flask sit for
a minimum of 16 hours, and then shake the
contents for 2 minutes.

8.2.1 Connect the flask to a mercury filled
U-tube manometer. Open the valve from the
flask to the manometer, and record the flask
temperature (Tf), the barometric pressure,
and the difference between the mercury lev-
els in the manometer. The absolute internal
pressure in the flask (Pf) is the barometric
pressure less the manometer reading. Trans-
fer the contents of the flask to a leak-free
polyethylene bottle. Rinse the flask twice
with 5 ml portions of water, and add the
rinse water to the bottle. Adjust the pH to
between 9 and 12 by adding 1 N NaOH,
dropwise (about 25 to 35 drops). Check the pH
by dipping a stirring rod into the solution
and then touching the rod to the pH test
paper. Remove as little material as possible
during this step. Mark the height of the liq-
uid level so that the container can be
checked for leakage after transport. Label
the container to identify clearly its con-
tents. Seal the container for shipping.

9.0 Quality Control

Section Quality control measure Effect

10.1 ................. Spectrophotometer calibration ......................... Ensure linearity of spectrophotometer response to standards.
11.4 ................. Audit sample analysis ...................................... Evaluate analytical technique, preparation of standards.

10.0 Calibration and Standardization

10.1 Spectrophotometer.
10.1.1 Optimum Wavelength Determina-

tion.
10.1.1.1 Calibrate the wavelength scale of

the spectrophotometer every 6 months. The
calibration may be accomplished by using an

energy source with an intense line emission
such as a mercury lamp, or by using a series
of glass filters spanning the measuring range
of the spectrophotometer. Calibration mate-
rials are available commercially and from
the National Institute of Standards and
Technology. Specific details on the use of
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